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(54) ANIMAL DEFICIENT IN Rab3 GEP ENCODED GENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an animal individual hereditarily deficient in protein 
Rab3 GEP being a control factor of Rab3A playing an important role in releasing a 
neurotransmitter in a synapse. 

SOLUTION: This nonhuman animal individual contains a genome gene encoding GDP/GTP 
exchange reaction control factor Rab3 GEP to a low-molecular weight GTP bond protein 
Rab3A. generating a totipotent cell substituted with a function deletion type mutant gene of the 
genome gene. This animal deficient in Rab3 GEP encoded gene being the offspring animal of the 
individual 
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(54) [^McDfcjft;] Rab3GEPiSeT>:«ft* 



(57) 

imUiT-m fir/n'l[lGTP?H*ir-rliflllMRab3AIC«-r;5>GD 
P/GTP^j^^^tL;;i.iJ£S)W-TRab3 GEP^^zi- K Ixitl 

^i/JW?r'J5.^Rab3 GEPia{f;~7-^.:liH*!l5o 



/ 

1 3 fIi^>T-iriGTPf.*i^mY:aMRab3AlCt^*rSGD 
Rab3 (^LPMiR'PXmmmo 

P/GTP';c«5K»]iWia7Rab3 6EPJ&:3- K-^^yy AiB 
[000 1 ] 

iimmhs^-r^tm'jm] commommi;^. Rab3 gep 

iQ fz • T- 'X iTi/i I cl 111 '4- ^ ^ T- 5o ^ c ^ 6 i c .11^- L < f i: . 

c 0) iwwm mniii , ^/i v- JiiGTP^.^i iit m i^i h c g i^i 

W Rab:7T^U-(CWL. '>':^yxiC^D{t^mKifr;iH! 

?l!J n 0^ fU M WC iR rj: r-^m^ !4i /-^ L T l > ^ ^ >^ / < ^ MRab3 
Ac^.XliiJ(SIM4-y-r'^D^Rab3 eEPmitrr:f^^^om\tiX'J<^im 

{>t^l^S(c4-5(.^TRab3 GIP^ f:!tn)<,^ ^mJj^Vfrzrj:l\ 
[000 2] 

^ nr I- ^ o t.^ c: > i' y^x tit t ^ ^iir^tfz-ij li 

(C(ii]'i-LTl^^c?:);^^Rab3AT'^o^ (:iCi^l.2) o Rab3A(i: 

t T'Ca2 • f r-f fec?:)exocy tos is^avhn— ;l/LTt^So 
Rab3A{i:. ^ 3 oc?)^ >/^>7H. "T^t^-^Rab G 

DL Rab3 GEP, Rab3 GAPiC J: oT ilfjt!^^ 4lTl >^ (D^Ci^ 
3) c G0P$,*ir'r.W:)Rab3A(i, «lllKj!H'l»T'Rab Q0\ tik*\^L 
Tmr.rfi-^fV^^C <L'T''4^';ii'L. GDlc?:)ft?.ML/cRab3A(i:GD 
P!V-!;'j^GGTP5'^(C?i:ft5;^n, •>:^:/X/jNircOiC*.*il?rL, Rab3 
komt^rM\z\ntn^onXl^^cytoso\<ORabj;ib\ I irT»e>pla 
sma membraneaDRim(C?Vi(^L. v:^yX/J^l^d^T ^-r -< 
yy->lCil^§i^L. aifc!lI55^c7)docking, fusion(73iiS. 

[0 0 0 3] Rab3 GEPii. C c7)Rab3AIC LTGEPfilt^ 

C^iliW.S) o Rab3 GEPli, W^SH^fifp^Stt/i Rab3 
A, Ctii:a'Dic)r.tLTGEPf,W:^l*-^. GDPfe^-^5'i;b^<E)GTP 
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^-^SJ^OgL^i^^^tSiffi-r^T^^ GDP^*it^S!i7)Rab3AlCiri£tg 
fV/ljfiT ^ ^ c cofi!ilcRab3A(cGEPS11^t*-:::)5>^- i: 
L r . en ^ T' (CMss4^^Rab3AGRF;b^^O/3^ o T I ^ ^ ;()^ 
(Affile.?) . Mss4iiRab3/'fttT^< . RabK -8. -104o 

j:tjrscc4jc tGEPgii^^j^L, tE ibicmmmco^mc 

mt>^rmi^itr^ (Xm9) o Rab3A GRF{i ^ /-f HiKI 
fnl^^nTl^3S:l/^o Rab3 GEPcO.t^^n y LTCaenorha 
bditis elegansiOaex-3i:huinan MADDTb^^D^o aex-3{ide 

fecation mm^iim} nn<omB=ptLxm^tsn. ra 

/O B3tcGEPa-tt^J$Oo aex-3(OS:TI(4^{i: locomotion, pump 
ing, male mating , defecationlC?^ffi'/)^p*gi6b^lTl^ 
^fcT-lr^yUn U vxx-r^— tftOimWJT'^Sal 
di carbiC ilfj^ <h ;5o aex-3cO b ^ >>' ^ ^ flAEX-S 

i^>i":f7.^\ ^\rm m ic fiui j -r ^ . rr ^ y x rioii^j 

0) o /'cfft. lihcOMADD (MAP kinase-activat ing dea 
th domain protein) cottMii^/c i: < ^}'/)^oTV^^l^ 

[00 0 4] cn^T(C. Rab3AXinv'>X7b^f1:/;ic^ 
m^rmit>^iXi^^c Rab3AWiiJ-^'>X{i^-lif^^<nffilr 

fztiK -T xmmic'ft^.^h^si-^AHzoymmict\Lxn^m 
n^Mcmy^'r^m}.Vj::^n.-^>ch3o:>Lip mwm'jt^) 

m'JiLXi^^fz i>cm)A) o cn^mU^ilcX^). Rab3A 

immizimv^ncoffmzmmnc m^Lxi^^t'^s?^^ 

nri^^o ^fz^ f^itt. COaiKWi7:>5g"/I'^-^>(i. Rabphi 
I in-34oi:0'Rab GDI a X'ffl"^'^X^mj1^ L, ^(Om^r^ 
Vt-dXI-^o Rabph i I i n-3 ^lU-x- ^> X (i i\i1y;ic Wtl L . 
mmcm::t.mcm'r^:l^?J^.i^^nrj:l\ Rab GO \ a Mil 
v^^Xti, !I;<iC':>?fiiAI3CA 1 iCtott^SVlX'^T^Ufill^r'W'^S'^iT'U 
Hzom 0 ild L'4f jjfttc ^t-r ^ >'-:^ ■rX/Jxfl'd(?:)M'?y/)Slgi6 6 

n-r. ^iiM{{]i:^T'c?3PPFicic.;^;!)^A-^<^oTi^/zo i% 

±J: 0 . Rab GDI a Uiyi'y:^^m(Dhmm&^mm L 

xi^^tmon^o ^fz. Rab Qo\ a ituyRoymimm 

wm^^}0:>m-MmaT'X^^^cti^^ib i:^m^s) . Rab 

6D I n ^^<fii| v«> X ^•c7:)-t -r ;l/ V X ^ L r ;^ :^ -Xi^ 
^ftWlT'^^nffi^fi^fVoTl^So tfz. RabtcW-r^ 

mmim'-omnmmimv^nrmmmommcDmrzrs 
^■■^ax^ib^o 

[000 5] 

(i, =.:x-a><oi^i'zfxmm^'jf-j-u^fixm^r-t^ 
'Z^mt^ib^c tLx. ^(D^'^rs'A'i'-m^'^i^imrr^rz 

Vi-t^Cti)^^mXX3b^o Rab3 6EPtcol^T(i:, cn 
50 ^T'fcin vitroTtOft?rr;^)nT^DnT*/i/)^ (Xi^l6) , 
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[0 0 0 6] co:nim(ommt. i:x±(Dttoom^mic 
ab3 QEP^miixt^^n^'KmLrzimmi^^mm-r^ct^ 

[0007] 

^nm-r^rzibmmi tLx. i:^to (d - (5) (omm 
^m'.tE^rz'4\^\^ hmmmto^zf'to^^i-^mi^xib^ 

Rab3 GEPmin-T'Mmmo 

(2) 4\i\^hmV^f3\ -''>XT'^^iii'j/fd!?P>n(2)<7DRab3 G 

(3) mum] (1) ^ /i£i (2) c?:>Jijj?^ih3{^cO|i|.II5S[^ /-cfi^ll 

(4) fi^^/i'-TinGTPf.'i r^rilf nnRab3A(c 1^4" ^GDP/GTP^::!^ 

aiiummm-rRabz GEP^n- y L.}ii{R-rffto:> 

(5) V xiii)tiT'5c)^ rpni^!?£njj (4) o:^ \i s ^iiifdo 

[0 0 0 8] ±.1l:!c?:)^^i^elUjlcov^T'^JK^c/:)lf^^l^ 

[000 9] 

im]i])o)Hab2 Qipmii^-rxnmmi. >-)":rxxoM 
mmmi o:>m\\ic m rxm^ ^A^rzLxi-^^ Rabzm 

ili'J J ■ T ^) o ^ > A ^ HRabS GEP^ n — K ^ y y 

ia fi • J V/ ^ 0) mtt^ 'K % '.v! H m a; -r- f cij^f ^ n r i ^ ^ 
it<i^Mm\m5tn{tEi]:tzmiL;~i'y -v ^r'> h^Jhi^ 

T.t^>Oo ^^^Bt^ifrL<:i. C(7:)5eiU](1)cDRab3 GEPiafli 
-y 'xnKi/jniii. imm':^iliimRab3 GEPiQfiM'/j^^O^^^ 

[0 0 1 0] comm{\)o:>Hab3 QEPmiu-T-Mmm 

: Science 244:1288-1292. 1989) iZjzOiVm't^C 

tt^x^^^o co^mrmi-Tum^H-xit. wt^Mi'k 

m^dtLXES (embryonic stem) m^^Tf^mWr^o 
ESmmt. v^>X (Nature 292:154-156. 1981) . 5 

h (Dev. Biol. 163(1): 288-292. 1994) . "^/l (Proc. 

Natl. Acad. Sci. U.S.A. 92 (1 7) : 7844-7848. 199 

5) . '^-^i-^- (Mol. Reprod. Dev. 45(4) : 439-443, 199 

6) T'ffiiy/LTC^^o ^fz. y^iCOl>rfJ:i:(; (embry 
onic germ) Wi^WfcV: LTl^-S (Biol. Reprod 57(5): 
1089-1095, 1997) o 'i^-^X CO:)^m]0)o:>Rab2QEPmir. 

xi^^fiK mcmri'Ty -y^T^y hm^(o{'\micmLx 
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u^. miimn (2) (D-r^x^mic t o xmm-^mm 

T(Dtt50X^^o 

[0 0 1 I] $fr. Rab3 GEPi0fE^(^y/ADN AKM- 

L. Rab3 GEPiae7-t0f]atenK>^^ODN AWM-ICW 
LTiSI^^Jg^^^O. Rab3 GEPia(KTOe8figJ&X'^^^ 
■d-^ct^^l^l^^DN A^)^^f1:S^-r^o Rab3 GEPyV/. 
DN AOiiiffilfi. i^XPO^ -y hRab3 GEPOcD 

NAfie^j (s:s«4) ^(cscJi^T^BJc^nfc^i-urf^?^ 

C cORab GD I a c D N A O-.^^ (i til f S ^ftJc 
T [5l f»'^ <h r ^ y y jU D N A C :6''T' ^ ^ 

®j*^Ic?)Rab3 GEPiafr;-T-^iit«fr^C i:/)<T'^ So 
[0 0 1 2] J:.i[!c0^4'o0 07'J?inCckorni^»^n/cv^ 
20 XRab3 GEPjai£^'j'c?:>y y A 1) N A £7:)-iH5^aki^ L. 

fl-JNiIlli! (I- smm ORab3 6EPii3fr;-7tcS:y^.;&eflt;^-rS 

(i\ Science 244:1288-1292. 1989) icmiSXi^m'^' 
So ff'Jx.ti\ Rab3 GEPiHfii-T-c^yy I) N A (7:)-?^'>;&G 

nmizM-^ ^mtmiLi'r ^Rab3 GEPiOai-TOyV A D N 
AO-'.^UcMiA-rSCir-c-, Rab3 GEPc?:)^ y Zx 1) N A 

P G K 1 y "rz:. v 3 > ^ ^ ;l/ ^^J^'^iili^Vi-T 
g;/iii:|.pA.^;flSRab3 GEPmiti~T'0:>y / L.D N 

Amm^. F>^t^A./'fx^y>{?fiteK%i^oyy 

Zx D N A mmx^^ Z t mj-^ Ll\ 
[0 0 1 3] i:Ji:Rab3 GEPiafi^T-c?:>y y Xv I) N AO-fH5 
ic m'i^^^ A-r S ^ - y X > ^'-^ ^ ^ - tc , 
40 Rab3 GEPiBfii-TOy y A D N A IC fflR^&ffdyiJ^f f-T S C 
^l'Xnic(i::^.VlcNf'JR-Ki:^<, flilc7^5^mffilMaMH^> ^11 
ffi!!i5«Wiliiafii-7- mKi£. v7-fUr?iV^^AiHfii7-^'^ 
;l/^X'>^;l/XC0-«t-^'^i/'>4^'t— ifiHfli-T) . >^a^ 

[0 0 14] :>CtC. Z(D^-Y'r^ 
)H]c73/yttlcmL;rv^XH S WdlcWA'^-So coj;^ 

^cfimrii-mxuitLxu. i.^xiic?Mii'^(/N;i/x?i:-, u>i<v 
50 &T-commm{ixT'nmxm¥^wmLrziu&. usfiaBw 
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[0 0 15] miRT''^\tEnrz^v.smwd<oDhiA^t\h 
[0 0 16] noLx'mz'^nmiikT-^i^-DE smf^^ 

ICOttTlJainr^-ti-/i?^. Rab3 GEPmmiu'i''f^^'Am'^M 

6(Cf4:c?)-*fa; (f^r1]K.ii:/cl?*Ji'r)Uft}) /}^bC>lllja',DN 

nt Lfz. -^-^r^yuy h'^f^r^^V C Rr«ytr^^^?f 

'.i£-^-;5o f1 lii^n/';Rab3 OEPmmih-r^i'^irr^^-T 

n 1$ (4^ !i .'|: wmimts ^ u mmor4-^x (c ic Ra 
b3 GEPijiiari'^yd^'r^jfj" LrtoO. ^nuTyic^o. 

[0 0 1 7] ;&^b\ CormiWcORabZ GEPSliriT'xm 
i'i:il-4-^7b^ !If?!^i!^nii^^ci:t::cfcorRab3 GEPay;^.^ 

[0 0 1 8] nT\ 'mm^s:7i\Lrzoy3m]icr:)i^rtE 

[001 1) ] 

1. 1 DNAv>ryv'J-c7:)X^U-:::vy 
Rab3 6EP^7:>cDNA^. v>Xc;:)lEiicDNA5-ry^ U — A Trip 
lEx(Clonetech)/)w3i|l^t. VX^?to/Cc Ra 

b3 QEPmirrTo^N'MmmUm^:::^- K-r^cDNA(rri-V^ 

X c;) y y /x ^ ^ "7 ^ U - A F I X n (Str a tagene) ^ X ^ 'J 
-x>yL. Rab3 GEPyVZxiHfiM-^mKIL/Cc 
I. 2 Rab3 GEP^^>:IHvr>xc?:>|?nm 
^-y y-T-Y >y-^^^-(iRab36EP il3fIi-T^x<^ y V 

!f{*^5?!^ScJ:3W?KL. i^'yr-^JTVm (DT-A) ^nega 
tive selectionlCfli/llL/'-o ESmmMlCJil^^ h XJ7\i 
U-'>3 Geneticine^;iJl>rel2i/t'JjSifli^f-ro/co 

•'3«i»i'iiiDm:nn--;&r)' mt3' im-fu-y^mi^ 
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^ik-^Lfzo mmmt^^^&cLfzEsmm^'^'t^T.csiB 

Xi:5cfidL. -N-rav^x^?,?, ^ e>«<:-\T-o(r!]±co3:^ 
gi:tCi:0Rab3 6EP>:}flv»>x:&m/-Co iBG^S^cOj*^ 
ti:> neoiae^(0-/^>r'T-(ffi^J^^i4o^t>'2)h. 
(S^L/i Rab3 GEPmi^^cO-T^-C^- {^mm^Sts^ 
XS A ) ^ffll^TPCRmiS^'fTo /io PCRit!)ilia:i:. DNASft>?« 

!0 IIX. 2^^TDNAc0^fiJc^fTl\ CCO^ir.J&30[nI)^0 
L/co PCRS:?^(i:. 4%3 : 1 NuSleve agarosedakar 
a) /TAEy ;l/r®m»J L fco 

1. 3 '^xx^vy^n-y h^?rr 
Rab3 GEPiOfii-T-c^^ N "^iriyflliJcO 365-447 fR= [HI<7)r ^ / 

o /Co 1 8. 5 [3 Xc73frw/)^ "^jlljaj L ^ ^ ^ M^SO 
S-PAGElC:6^lts Inmobi Ion membrane (Ml 1 1 ipore) icixcs^y 

j?« :>C^L^>t^<?:>^^tC.*v^ l n-jrfUl, ECLCAmersham Pharmacia Biote 
c\\)\l\vm\\i.rZo 

1 , 4 mivlill 

•?^'-T.yjlJfltC.i:or-7*7l';J: OlfidO Hi L/cl8. 5f3c?:)!Jfi!;ii;&/ll 

tzo mim^.^\-:\(omit-^\m\[\L. m'im%\Lrz\\^ 

Epon8i2ii5iijiiTi!ii!iiL. mmm^-i^m'mmaxBi 
r^iLfzo 

]2.bBo:>jMm 4 %/^5>iwl/Zxy;b-r b FT 1 «r.£L 

/-wo 'J >fteig»ji&Ti;trAL/cf^pi ^y-;^^l'lc-2o•c-e 
l^«M, 50%DMS0iOpC^y-;l/4><C7K±T'lHi^/io 10 
% tritonX-100^/j(i^. 30^>SI?S?^r^r1^ L > 1 %i^3^> 

40 X^i.^;U^T3 0OTyn-y4^>yL. 2fflf'?f^fRL/*c2 
II3>'N-l'y*U K—V (Developmental Studies Hybridoma 
Bank)n5ffii:r.VT' 'ii<i^T'Slji9L/'Co };tr?»?^\ 2:k 
hmxummttE^t. mpL. DAB'1«lCf^L. «^i3l{fe30 

%mmit7m7\<^fmx^i\(iimL^^rr^rzo i5t££;f9±?fe. 

2. 

2. 1 Rab3 GEP -/-V'!7XOi?*r:fi5 

Rab3 GEPOy y ADNAcOexonltDiife'l'^^^exona^neoifti^iri: 
iBicT-lc [H ^ jft X. ^5 <fc ^ ^ - y y -r Y > y--^ ^ - ^ 
50 fWL. ESjBDffi2!RW4lcxU^ ha.i?u-iy3>(CJ:0W 



« 



mmfimPst wmitLfzt^ IcB. 9kbt^^5. ekblc . Bam 
nU;)tL. iit7)4^;^^v«>X^figc7)B0Fli:5cll2L. Rab3 G* 
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omtzsm^^xnco-^^xa^min^^pcRx^m^ 

fzo ^(Dft-i^.^. : : -/-tD;^J^;?)^50 : 7 

8:ot^O. -y^-V'>Xj^)^^f.r£L^;^)^o/c(f< Do 
[0 0 2 0] 
[SI] 



Age 



Number of Pups 



Genotype 



+ / + 



+ /- 



El 3.5 


14 


4 


7 


3 


El 5.5 


10 


2 


6 


2 


El 6.5 


12 


1 


7 


4 


El 8.5 


32 


7 


16 


9 


PO 


12 


6 


6 


0 


3 weeks 


128 


50 


78 


0 



fi\ L\i^Hrzm*k. ^.r^\LCLxi'^ctmm\Lrzo 20 

+ / - r> X + / -f V r> X t _1> < »3 -r . 'AimPlk-)} 

^ \V:r^iXi^^-> fzo - / - V t> X mh'^Lim mt 
L. i^oyx^ts^ m:;Bu^{zmrHr^.ib^hnrj:i^^-^rz 

[00 2 2] m^mm^i^j/Lxi-^f)^'^ 

o 16 rrhi3it/x.i: G n 4- o o 
[oo2:n momm^m-^iv-u^L. HE*^c£i^fTo/io 

4- / 4- X (ilMilil^ o T ^ ^ - / - v ^> x r 
/--c ^c^3fiiic?3iiif»^(cyi?;'{i.u{i6 6n^7'j^o/c (rvi2) « 

[() 0 2 t ] 18. 5|:ic/:)v>X<?)IIi'-4C?J>»>xX^>:/n'y h 
^•f-r':?.^:. -/-vVxr-c^^Raba GEPU<i\< miLXl' 
^l^Ctfm^Xt^fi m\) o Rab3A(i:-/~vr>x 

xm. siriomiiuf^Hie^u. m'iG(Dm}^'L^xnm\nt 
^^mimw::wrz'^yyfixim^^^^ ^ 

m itm »X + / -f V ^> X tc it^r-jS. eUUz -^fziy"-^ tF; 
. Rab3CT' U t.V I C ^S: itU 6 n ^ o /co 
[0 0 2 f)] Rab3A0)m*}^^>^<^ntLXl^]ibnX\,^ 40 
o Rabph i I i n-3{i /^i M (C '> L T 0 , + / + -7 ^> X i: 
Itf^LTO. 36f^:ii:;5:':)Tl^/io Rab3 GEPc73;^v:inTRab3A 
VRabphilin-3ICK;?S^;!?^^bnSCfclCcJ;0, Rab3 GEP 
fi::i:f>l^lNTtRab3lC^tLTn-:in*/7*^-r^'>'/<^Hr'i5^ 
Ctm:^i}^'^rzo 
2. 2 Vlf'x(iPJW:ft'J|i.V!4i 

Rab3 GEP- / - v ^> Xi7:)T,ri^injj^^ic Jlr^t-^ ^ tc;?^;^^^'lil ^ C 
WrMLU^^K^Tz. mwm 3 (C/T^ L/C 0 T-^^o 



xit'T.f^^ "^ff-Ammx. m-Km^ixth^^ivxa^iL^if^ 
tb^mw%.^h\\rzo coc i:ic<fco. imxh-^^m^m 
%im\xwi\'^ ^xcoifc iiimmff$>^^(ot au:) 
n/co 'Mcmmmifo^^mi^i-zrx^mxwmm^^i 
^fz^. ^Mmm^migiLm}m'iOwmm^t':yrzo + 

/ + V r> X T'Ji 1 0-20ms(C X>' W ^ ^ COIC W 

L . -y-'^'Oxxim > y ^ Of? > y 

^> < X / N Y ^ b ti 7^)^ o fzo W Ji^o c ^ J: 

0 . - / - v> X ic toi 5km?5i'tii60fr;i3!ic m^^ ^ /c 
LTi^^c i:;^vT;p$^n/co cxH-^mcmm^w^Jk 
i^rmmm^m^^ ctic crzo mmmmmmLxm 
mhTiOwmm^ t->rztc.r:>. A^fi o + x + v x 1 5 

-20msl<:X/W ^/jHiLbU^/j'^. + v^>X(i:^i^< tcv 

Tiifrst-':>rzo ^rz. mmmoMm^mMLtztc 

'6. + , -/-mc^ 20-30nistCX/W^/)^;i£:i6b 

[0 0 2 6] lU-LcfcO. Rab3 GEP(i3*^mmj->-^yx<C 

etCtr^L < Rab3 GEP-/- v^XOsf^BlSy^Wrr-r^ 

tzo lC7TvL/i^^5 0T'S>^o Rab3 GEP-X- 

V'>Xfi>'-:^yx/Jvffa^oa;b'«f]Fa£5!!tclt'<. *'J10^>CO ! 

X';>n- hO/J>irdm, +/'+-r»>xi:-/'-v»>x<i: 
inii;<t-9(ca2i6*^nsci:J:0. x>K-*tYI— ^-x 

(endocytosis) iCiiPOiini^l^irJiU^n^o Rab3 GEP 
ii:x4^V+|-^ h-i/X (exocytosis) {Co:ih-m%L. W 

%i^mc'Z^m<r>'mm^r>x\.-y^ c ttm^tixtzo 

2. 4 Jfel$«M^Wt*i?]cC73j^^il^ 



Rab3 GEP-/-V'>Xc?3/}f}!rd^&, 
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^/)^o/co 18.50col}fj!;i!(O«5Pft5«$5conAChRecepter (-n 

(Dr% nAChR(irfr£^;5ci:3^)W£^n/-co ^/c> mrv 

- / - V XOfiSP^uSicir^|?H;bSl£:i^> »E> n/i C tc J: D . 

<110> Japan Science and Technology Corporation 

<120> Rab3 G£Pjniu~TMimm 

<I30> NP00015-YS 

<160> 4 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<233> Synthesized Oligonucleotide 
<400> 1 

GGGCGCCCGG TTCTTTTTGT C 
<210> 2 

<2n> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<233> Synthesized Oligonucleotide 
<400> 2 

GCCAT6ATGG ATACTTTCTC G 
<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<233> Synthesized Oligonucleotide 
<400> 3 

ACTCCCAGAC CTTATTTCCA T 
<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<233> Synthesized Oligonucleotide 
<400> 4 

CAA6ATGATC AGCACCTTAG C 
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Rab3 6EP-/-v»i;xcOv/-:^yxf^«$$f^f?giiIE^<h©tD 

nfzo w±j:o. Rabs QEP<D!Kmic^^mmm^(^mt 

[0 0 2 7] 

mabZGEP^^mBmoKmLrzmv^mmmmtEn^o 

[0 0 2 8] 



21 



21 



21 



21 



-6- 



I 



// 



[0 0 2 9] 
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im 1 ] _l:fii:iRab3 GEPiQfr;~7cO ^--^-r Y >y 
onmvih^o A:.:h-^h. Rab3 GEPiBfi^-T-, ^-^-r-O 

Cr3 2] A-m^. ffll-:^W^Rab3 GEP-/- 

[lil'l] ffi{-W.tRab3 GEP-/-vr>xc?:)lif?!;il (E18. 
CHS] !?flt£?,'itRab3 GEP-/- vt>Xc?:)Rfiyii (E12. 

5) co9;Lmm^Y-(mnowiiJ^vir>^o 
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m 1 ] 



Targeting Construct of Rab3 GEP Locus 



5' probe 



BmmHl 



>17kb 



3* probe 



Rab3 GEP gene 



Targeting vector 



Disrupted 
Rab3 GEP gene 




9.1 kb 



Southern Blotting of 
ES Ceil DNA 

4/+ 4/- +/+ 4/+ +A 



8.9kb^ 
5.6kb-» 



Southern Blotting of 
Mouse Tail DNA 



8.9kb^ 
5.6kb->^ 



Western Blotting of El 8.5 
Mouse Brain Extract 



Rab3 GEP 

Rab3A 

Rabphilln-3 

RabGDI a 

Rab3C 

Synapsin 

Synaptotagmin 

Actin 



+/+ -A 
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Rab3 GEP +/+ 



m 5 ] 

Rab3 GEP •/- 
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(11) ^$r^l2 0 0 1 - 3 0 9 7 3 3 

UDmiri iS*2f mj F^-A(#^0 4B024 AAII AA20 BA80 CA04 DA02 

-xmf(fi<mmmjKmi 2-17-9 eao4 gai4 haoi 

UXIOI 4B065 AA91X AA91Y ABOl BA02 

BA03 CA44 CA46 
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